Activation of VEGF and ERK1/2 and improvement of urethral function by adipose-derived stem cells in a rat stress urinary incontinence model.
To investigate the injected autologous adipose-derived stem cells (ADSCs) in improving stress urinary incontinence in a rodent model of parturition-related stress incontinence and the possible mechanism. The 40 rats were developed stress urinary incontinence models by postpartum balloon dilation of the vagina for 4 hours followed by bilateral ovariectomy. ADSCs were isolated from the peri-ovarian fat and labeled with thymidine analog 5-ethynyl-2-deoxyuridine (EdU). Twenty stress urinary incontinence rats received peri-urethral injection of phosphate-buffered saline as the negative controls and the other 20 stress urinary incontinence rats received peri-urethral injection of EdU-labeled ADSCc. Twenty control rats underwent sham ovariectomy without balloon dilation and served as positive controls. Four weeks later, voiding function was assessed by cystometry. Urethral histologic examination (Masson trichrome stain, picrosirius red stain, Hart elastin stain, Gordon and Sweet stain, and immunohistochemical stain) and Western blot were performed on urethral tissues. Both leak point pressure and bladder capacity were significantly increased in ADSC-treated rats, compared to the balloon-injured ovariectomized rats. Histologic examination revealed normalized appearance of the fibromuscular structure of the urethra as well as increased peri-urethral blood vessel density in ADSC-treated rats. On Western blot, vascular endothelial growth factor and P-extracellular signal-regulated kinases (ERKs)1/2 protein was expressed at a higher rate in tissues from ADSC-treated rats compared to phosphate-buffered saline-treated rats. Peri-urethral injection of ADSCs is associated with more normal urinary function and urethral structure in rats with parturition-related incontinence. The activation of vascular endothelial growth factor and ERK1/2 may be responsible for the paracrine effects from ADSCs.